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FEASIBILITY AND EFFECTS OF INCREASED USE OF CROP RESIDUES IN BEEF CATTLE RATIONS: 
AN EXPLORATORY STUDY By Ray Corkern, Robert McElroy, Harold Taylor, W.B. Back; 
Economics, Statistics, and Cooperatives Service; U.S. Department of Agriculture; 
Washington, D.C. 20250; May 1979. 


ABSTRACT | 


Beef production is expected to be 1l percent below estimated U.S. consumption by 
the year 2000. An increase in forage production is a necessary condition for 
increasing domestic beef production. Crop residues can add to forage supplies 
and are economically feasible to use as feed where cattle and residues are in 
close proximity. Generally, however, concentrations of residues are in locations 
differing with the concentrations of cattle. Also, most crop residues produced 
in the U.S. are needed to maintain the productivity of the soils. 


It is more economically feasible to add crop residues to the maintenance rations 
of nonlactating cows, or steers, than to steer growing or finishing rations. In 
any case, however, more supplements in the rations, especially protein, are needed 
when crop residues are substituted in cattle rations for other roughages. A re- 
duction in grain feeding to beef cattle with or without an increase in use of 

crop residue in the rations likely would be accompanied by increased consumer 
prices of beef and competing meats. Those impacts would lessen with increases 

in feeding value of the roughages used to replace grain in the rations. 


Key words: Crop residues, residue values, limited grain feeding. 
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PREFACE 


About mid-1976, staff of the Agricultural Research Service (now SEA/AR) 
suggested that ARS and ERS ( now a part of ESCS) conduct a cooperative assessment 
of technology in the utilization of crop residues in cattle rations. A number 
of planning conferences by staffs of the two agencies were carried out over the 
following 12 month period, and then it was agreed that ERS staff would perform 
a first phase analysis--an exploratory study for the primary purpose of developing 
information useful in identifying further research needs and opportunities. This 
ESCS staff paper reports the result of the exploratory study. 

Data, ideas, comments, and suggestions used in conducting this study and/or 
preparation of this report were provided by Howard Osborn, Everett Warwick, 

Wilda Martinez, Robert Barnes, Timothy Blosser, and Ronald Follett, all profes- 
sional staff of SEA/AR. The authors of this report take full responsibily 


for any errors of fact, logic or judgment. 
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FEASIBILITY AND EFFECTS OF INCREASED USE OF CROP RESIDUES IN BEEF CATTLE RATIONS: 
AN EXPLORATORY STUDY 


Ray Corkern*, Robert McElroy*, Harold Taylor**, and W.B. Back* 
Economics, Statistics, and Cooperatives Service 


America's appetite for beef is strong and growing. Domestic beef consump- 
tion is expected to be 60 percent higher in the year 2000 than in 1970. U.S. 
production is expected to fall 11 percent short of the estimated 37 billion 
pounds of domestic consumption in 2000. That deficit will be imported. A major 
contributor to the expected shortfall in beef production is low rates of in- 
crease in forage production. Increased feeding of grain to beef cattle to compen- 
sate for the slow growth in forage production is not expected to be as feasible 
in the future as it has been in the past. Althcugh feed grain production will 
expand substantially during the next two decades, an increase in exports of grains 
Meuexpected «| /cisrossibilitiesetor uncreased production: andyefficiency in utili- 
zation of forages would appear to warrant more attention in research. Research 
on increasing use of crop residues in beef cattle rations is one possibility 
Warranting further study. 

According to Seca made by animal scientists at Colorado State Univer- 
sity, the available crop residues in individual regions of the United States 


contain more digestible nutrients than required to sustain the beef cow herds in 


*National Economics Division, formerly Technology & Innovation Program Area, 
National Economic Analysis Division. 

**Natural Resource Economics Division, formerly Technology & Innovation Program 
Area, National Economic Analysis Division. 


1/ The above estimates of future trends are based upon preliminary baseline 
projections, NED-ESCS. 


a 
_ = 
iJ 
. : 
7 - 
7 

- 7 - ~ - * > omy 
ons wa Tt ne i) (| woe ce 


? , : 
= 
4 ’ ae 
‘ = : =i 
= ' » « 
- = = aw - & 46 eel DS 












* “~~ < rf c 
— Ss —< ~- 
; my j r f poe Cf 
rims , 
: i os 
f ; 2 a¢<t03 af sinew wode ond 29 
¢ 
{ : f ' aiy ct meet ead 2) & PT 7 
“4 be t-. 279i Gat sé GE BIrUlCy. 


t3u st yonetossts bas nokaauherg Seuserent act eeltiiigaweds Ge 


228P OF seaaqgn Blow Bevarte 
- ~ e 
4 } £BocI¢ 'a5 Yee wf ee ay oot > : 
Do iset ni savbiesz gor to ene ps 
<ybove tet 
7 + a ia hale 


1) 
be 
A) 
i 

> 
t 
rs. 
MW 
- 

t 
a 
Me | 
- 
ro) 
® 
= 
au 
te 
w 
w 
4 
& 
0 
3 


—_ 


, t 4 mo 4 ~ Vie +? 1 = ab | 
f Boa > =980 ac? ais hertupex fea? easitsun = apie p* 
_ 


= . *& ° - _ : ; _ 
507K METS = ~olzésvonal 2 yveoionrmbaeT ¢i isemriga ,nolaivia it eden 
: — ; ; aa te eleyiank Dime 
MET—POTT noizevonns 2 ypolonfoesT yluewic! ,soleivh eslisoocsd & 
iat 5) OE eae ES ee wis eieenas 2 Lass; 

in oo 


a 
eniisead yisnimilerg nog beasd ers sbnene s 





aD 
each respective region except in the Southeast.2/ Those estimates are not in- 
tended to imply that all nutrients required by the cows could be supplied by 
feeding crop residues. Protein supplementation, especially, likely would be 
required . Neither do those physical estimates of the feeding values of crop 
residues imply economic feasibility of increasing their utilization in beef 
cattle rations; account must be taken of the costs of collecting, transporting 
and storing, as well as the alternative use values of the residues. This study 
was designed to explore such considerations. The specific objectives were to: 
(1) develop an inventory of crop residues by kinds 
and locations; 
(2) identify costs and other factors affecting the 
economic supply of residues for increased use in 
cattle rations; 
(3) estimate the economic values of residues as substitutes 
for other ingredients in cattle rations; 
(4) identify economic effects of reducing grains and 
increasing forage, including crop residues, in 
cattle rations; and 
(5) evaluate the economic prospects for increased use 
of crop residues as feed for cattle. 

The exploratory nature of this study precludes a full assessment of the 
feasibility and impacts of increased feeding of crop residues to beef cattle. 
Thus, the conclusions should be considered tentative, or hypotheses warranting 
additional study and testing. 


2/ Blanchard, John M., John J. Combs and Gerald M. Ward, "Potential Feeding 
Value of Crop Residues in the U.S.," Feedstuffs, August 15, 1977, pg. 22. 
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Inventory of Residues 


Estimates of quantities of residues, by crops and by States and Counties 
of the Continental United States, are presented in Appendix Table 1. Most of 
these estimates of residues are based on coefficients (ratios of residues to 
crop yields) provided by staff scientists of SEA/AR. -A previous inventory of 
crop residues, based on coefficients differing with those used in this study, 
was made in a study by the Stanford Research Institute (SRI) .3/ Other and 
different estimates of the physical supplies of some crop residues were made 
by USDA soil scientists in connection with research on crop residues management. 4/ 
The lack of agreement on the relationships between crop yields and quantities 
of residues reflects a need for more reliable knowledge 9n the subject.5/ The 
estimates presented in this report should be considered subject to revision 
pending development of that knowledge. Additional research, especially, should 
identify differences among regions in residues per unit of harvested crop. 

Corn stover, wheat straw, and soybean aftermath comprise more than 80 
percent of the residues inventoried (Table 1). Corn stover alone made up about 
half of residue inventory. Altogether, more than 500 million tonsfor crop 
residue (harvest weight) are produced annually. According to the SRI study 
3/ An Evaluation of the Use of Agricultural Residues as an Energy Feedstock. 
Sanus Menlo, Park, Calif. ,. 1976. _ 

4/ Larson, W.E., R.F. Holt and C.W. Carlson, "Residues for Soil Conservation", 
Chapter 1 in.Crop Residue Managment and System, American ,Society of Agronomy, 
Madison, Wisc.,,1978. See also the discussion on crop residues in USDA report 
"Improving Soils with Organic Wastes," 1978, Chapter 2. 


5/ Research in response to this need for improved data.on crop residues is being 
conducted by W.E...Larson and others, SEA/AR, University of Minnesota, St. Paul. 
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Table 1.--Estimated Physical Supply of Crop Residues By Crop Source 


NN See: empress) Physical Supoly waa 
Crop : Residue > matter : Tons A ercen 
Source : Coefficient a/ : coefficient : (000) : of 
: oe b/ :5 (Total ees iprglees Se Total 

Barley : 1.85 86.9 1G 79 lee 4591 a2 
Corn : 1.63 84.4 265,726 224,273 50.9 
Cotton c/ . 3.00 92.3 5,954 5,496 aii 
Dry beans : 2.00 88.4 1,695 1,498 0.3 
Flax ; 3.00 92.9 985 915 Gre 
Grain sorghum : 1.00 84.4 207 252 e927 ee 
Grass seed ; 4,44 85.4 665 568 Sheet 
Cats 1.50 88.6 15,669 13,909 aero 
Peanuts ; ay 90.0 2,853 2,568 0.5 
Rice 1.50 90.5 9,598 8,686 1.8 
Rye : Zea 89.4 1159 ee 03G 0:2 
Soybeans ; Zeid 87.5 54,085 47,324 10.4 
Sugar beets c/ 0.14 18.0 4,149 747 10 
Sugar cane c/ : Veg 25.5 2,903 740 0.6 
Wheat 1.85 87.7 117,941 103,434 22.6 
Total a — 521,454 442,982 100.0 


a/Pounds of residue per pound of harvested crop. Most of these coefficients were 


estimated by Senior Scientists of SEA/AR. Coefficients for soybeans, peanuts and 
grass seed were obtained from an unpublished Stanford Research Institute Report. 
The coefficients were applied to crop production data for 1974 to obtain the esti- 
mated tonnages of residues. 

b/Dry weight of residues as percent of total weight. Source: The Atlas of 
Nutritional Data for United States and Canada, NAS, 1972. 

c/Excludes off-farm residue (such as Bagasse and ginning waste). 
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cited earlier, about one-fourth of the crop residues is fed to cattle and sheep,. 
and most of the remainder is returned to the soil.6/ Any significant increas’ <¢- 
in use of residues in feeding cattle would result in a decrease in amount of @ 7ré 
residue returned to the land. 
Location of Residues and Beef Cattle 2 
The six midwestern States of Illinois, Iowa, Indiana, Ohio, Minnesota and 
Michigan produce about 45% of the total residue. Corn stover is the major cont 


tributor to the total residue in those States. Each of those States produces more 


than a ton of residue per acre of cropland and per acre of farmland (Figure E).! 





Maryland and Delaware also have a high density of residue per acre of cropland: 
and farmland, but those small States, together, produce less than one percent 

of the total supply of residue. Pennsylvania, North Carolina, Georgia, Arkansas, 
Kansas, Nebraska, California and Washington, have high densities of residues per: 
acre of cropland, but noncropland in those states is sufficient to result in less 
than a ton of residues per acre of farmland. In general, outside the Cornbelt, ~— 
the residues tend either to be widely scattered or to be concentrated in a few. -~ 
geographic locations within the States. 

The location of beef cattle differs significantly from that of the crop = 
residues (Figure 2). Whereas the crop residues are concentrated in the Ccornbelt, 
the beef cattle are located predominately in the South, Southern Plains and 
West. The States with the greatest concentration of beef cattle per acre of 
cropland and farmland, New Mexico, Mississippi and Florida, were well below 


average in concentration of crop residues. The significant difference in 


6/ Some straw is harvested for livestock bedding, and some rice and rye grass .. 
Straw in Western States is burned. Other minor quantities are used for fuel -i2 
and industrial products. However, about 70% of all crop and Fesicl are xo = 
returned to the soil, mostly where produced. See "Improving Soils with Organlgy: wo 


Wastes," pages 36 - 37. 
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STATE DENSITIES OF CROP RESIDUES. 
(Per Acre of Farmland and Cropland) 
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geographical location of residues and cattle does affect the potential for in- 
creased utilization of the residues for feed. The maps (Figures 1 and 2) do 
not capture all the locational differences of significance. Within the States, 
the counties more specialized in crop production tend to have low numbers of 
cattle, and vice versa. Likewise, within counties, cattle tend to concentrate 
on farms with the larger amounts of noncropland and pastureland, rather than on 
farms producing the most crop residue. Residues can be collected by the crop 
farmers, transported, and sold to cattlemen, but whether this process is feasible 
will depend on costs and values of residues as feeds to be discussed later in 
this report. 
Seasonal Distribution 

In Table 2, the seasonal distributions of the residues are displayed in 
accordance with first month availability, and lasting through the crop harvest 
season. More than half of the residues become available in October and November, 
primarily due to corn harvest in those two months. Other grain harvests in the 
summer months and soybean harvest in later summer and early fall also strongly 
influence the seasonal patterns of availability. 

Unless it is feasible to collect, transport, store and use the residues 
in combination with other ingredients in controlled feeding, the seasonal patterns 
of availability will sharply limit their potential values as feeds. There may be 
Some possibility of adjusting cattle and feed production systems to more ef- 
ficiently utilize crop residues as feeds when available in the fields. For ex- 


ample, corn growers might add stocker enterprises to utilize the corn stover in 
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the fall and/or winter months. However, the 25 percent of the residues now 
used as feed may reflect realization of most of those adjustment potentials. 
Generally, it is necessary for the cattle and residues to exist on the same 
farm for minimizing collection, transportation and storage, and to minimize 


the adverseaffects on soil fertility and erosion of removing the residues. 


Collection, Transportation and Storage Costs 
Residues can be utilized as feed by grazing following crop harvest, or 
after collecting the residue. Grazing is the more prevalent current practice. 
If significant increases in feed use are to occur, more collecting, transporting 
and storing for feed will be required. 


Harvesting can be done as a custom service or by the farmer himself if he 
has the equipment. Harvesting costs will vary by method of collection, yield 
of eee and acres harvested. Residues now are harvested by regular haying 
machinery and equipment. Medium sized, conventional hay balers are used to 
harvest straw residues such as wheat, eats, flax and other small grains. The 
more bulky stalk and stem residues, such as stover and soybean aftermath, are 
chopped and packaged with the larger one-to three-ton stackers. 

If a farmer already has haying equipment and is using it for residue collec- 
tion only a small fraction of the time, most of the residue cost will be variable 
operating costs (that is, fuel and labor). Representative variable costs of 
using owned haying equipment are $0.24 and $0.22 per hundredweight of straw and 
of stalk and stem residues, respectively (Table 3). The costs will increase to 


about $1 and $0.83 per hundredweight with allocation of fixed costs to the residue 


harvesting operations. On the other hand, without ownership of the harvesting 
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Table 3.--Estimated Cost of Harvesting Crop Residues and Transporting to 
On-farm Storage 





Harvest : Dollars per hundredweight 
method : 
Straw crops a/ : Stalk & stem crops b/ 
Grower harvest, .......: 0.24 OF 22 


(variable cost of 
using owned hay- : 
ing equipment) : 


Grower harvest, C/.....: E00 Oger 
(fixed and variable 
cost of owned hay- 
ing equipment) 


GUStoOmmnawveS Cerrerseievetctens 0.84 0.49 


Sources: 


Benson, Fred J., John A. True, and Craig A. Miller. Economic Comparisons 
of Hay Harvesting, Storing and Feeding Systems for Beef Cow Herds. Agr. 
Ext. Ser. Folder 246--Revised 1976. St. Paul, Minn.: Univ. of Minn., 1977. 


Coon, Randal C., and F. Larry Leistritz. Cost of Native Hay Harvesting 
Systems in North Dakota. Agr. Econ. Rpt. 98. Fargo, N.D.: N.D. State 
bitv., 1974: 


Garner, Carroll R., and W. A. Halbrook. An Economic Evaluation of Three 


Having Systems in Arkansas, 1975. Agr. Exp. Sta. Bulletin 815. Fayetteville, 


Atom Ve O01 Arks, 19/6. 


Long, James T., Wayne D. Taylor, and Todd W. Berry. Hay Harvesting Costs 
in Texas. Agr. Ext. Ser. B-l171. College Station, Tex.:,-.Tex. A and M 
|p GE ec Ne Fb 


U.S. Department of Agriculture. Surveys of custom hay harvesting rates in 
the Midwest. ESCS-Statistics. Most recent years. 


a/Barley, flax, grass seeds, oats, peanuts, rice, rye, sugar beets, wheat. 
b/Corn, cotton, dry beans, sorghum, soybeans, sugar cane. 
c/Average yield of 400 tons/yr. 
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equipment the farmer may find custom harvesting a preferable option, and an 
average of those rates for several States also are presented in Table 3. General- 
ly, the harvesting costs can be expected to range upward to about $l per cwt. 
These costs would not include transportation to other farms or geographical loca- 
tions. The estimated cost of transporting the residue 50 miles, based upon trans - 
portation costs for baled hay, is $0.22 per hundredweight. Storage costs will 
be negligible if the residues are stacked outside, or if put in space within sheds 
or buildings which otherwise would be unused. 
Fertility and Conservation Values 

The values of residues as suppliers of plant nutrients and soil organic 
matter, or as ground cover to retard soil erosion, should be included as costs 
of removing the residues for feeding, if the livestock wastes are not returned 
to the land. The fertility and conservation values of residues are not the 
appropriate costs when all manures are returned to the cropland.7/ 

The fertility values of the residues can be obtained by applying market 
prices of N, P & K contained in commercial fertilizers to the quantities of 
those nutrients in the residues. Estimated in this way, only two residues, cotton 
and soybeans, had a fertility value exceeding 30 cents {Table 4). Most of the 
residues had fertility values of less than 25 cents per hundredweight. The contri- 
butions of the residues providing organic matter or reducing erosion may exceed 
the soil fertility value. Organic matter affects productivity of soils inde- 
7/7 Returning livestock wastes to the land is an operation with added costs ranging 
from about $5 to $10 per ton (Cf. "Improving Soils With Organic Wastes," op. cit., 
pg. 24). These costs must be deducted from the fertility and related values of 


the manure applied to the land to obtain estimates for comparing with values of 
residues left on the land. 
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Table 4.--Pounds of N, P & K per Owt of Crop Residue, and Fertilizer Values 
of Residues per Cwt 








ee Pounds per Cwt a/ Value per Cwt b/ 
of Residue N Pp x E 
Barley SooealiS 0.10 1.07 0.19 
Corn : 0.94 0.15 eZ 0.24 
Cotton . 1.62 0.20 1.34 0.36 
Dry Beans : 0.80 0.10 1.08 0.21 
Flax 0G: 0.09 50 O.28 
Grain Sorghum : 0.91 O13 hie 0.23 
Grass Seed : 0.57 0.06 0.83 hee 
Oats oer tse 0.14 1.46 Gs22 
Peanuts ee ay Del? Pes 0.30 
Rice pine pst 0.08 1.05 Cel? 
Rye ey ey Cra 0.63 0.13 
Soybeans site 0.19 0.92 Ong 
Sugar Beets coal t= 0.04 0.08 | 0.08 
Sugar Cane : 0.22 0.03 0.11 0.05 
Wheat > 0.59 0.06 0.85 0.16 


a/Residue contains moisture content as harvested and/or fed. Coefficients above 


are adjustments in coefficients based upon dry weights of residues as reported 
by Larson, W.E., et al. “Residues for Soil Conservation", op.cit. 

b/Based upon average prices paid by farmers of $0.13, $0.19 and $U.08 during 
1974-76 for N, P & K, respectively, in anhydrous ammonia, super phosphate 

(46% P, O_) and muriate of potash (60% K_0)--calculated from data in Fertilizer 
Situation, FS-6, ERS-USDA, Dec. 1977, pg. 9. Estimated average prices paid by 
farmers for fertilizer nutrients in March, 1978, were $0.15, $0.40 and $0.10 
for N, P & K, respectively ("Improving Soils with Organic Wastes," pg. 7); ap- 
plication of those prices would increase the values in this Table by about 25 
percent. 
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pendently of plant nutrients supplied. Moisture holding capacity and tilth are 
improved. Moisture holding capacity has two effects on productivity: (1) im- 
proving water availability for plant use, and (2) reducing water run-off and 
erosion. The residues also reduce water run-off and erosion by providing sur- 
face cover. Soil erosion continues as a major national problem. It is necessary 
to leave some residue on the land to hold soil losses to minimum acceptable 
rates. The amount of residue required for the purpose varies by slope and other 
characteristics of the cropland. A national average would be about one ton per 
acre for each year cropped.8/ That restriction, as an average, would limit the 
potential supply of residues for additional cattle feeding (if removed from the 
land) to the midwest, parts of the Great Plains, Mississippi Delta, and other 
(smaller) areas of flat to gently sloping land used to produce feed grain, food 
grain or soybeans. As indicated by Figure 1, most States, as an average, have 
less than a ton of crop residue per acre of cropland, and, as indicated in Fig- 
ure 2, the density of beef cattle tends to be relatively high in those States 
with low densities of residues. A conservation restriction on the removable 
amount of residue, given the present location of cattle, would tend to limit 
significant additional feeding of residue to the geographical locations of con- 
centration of both beef and crop production. 

@/ For precise estimates of the relationships of residue management and soil 


erosion losses for various soil situations, see Larson, et al., "Residues for 
Soil Conservation" op. cit. 
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Estimated Values of Crop Residues 

The absence of market prices for crop residues creates a need to simulate 
or estimate values, or "shadow prices", for use in assessment of economic fea- 
sibility of their use in cattle rations. The principle involved in this esti- 
mation is that residues are worth the value of feed ingredients they can replace 
in the ration without either increasing the cost or the nutritional effectiveness 
of the ration. 

One procedure in finding the values of residues as feed ingredients is to 
directly compare a quantity of residue with an amount of other (priced) rough- 
agé having nutritional content equivalent to that of the residue. For example, 
if 16 pounds of wheat straw has the same total net energy as 12 pounds of fescue 
hay, and fescue hay is worth 2 cents per pound, then the wheat straw would have 
an estimated value of 1.50 cents per pound. One problem with this procedure is 
that feeding wheat straw to stomach capacity would not maintain body weight of 
the animal, whereas full feeding of fescue hay may do so. One could add a pro- 
tein supplement to make the nutruitional value per pound of residue (plus supple- 
ment) equivalent to the nutritive value per pound of fescue hay, but then the cost 
of the supplement would need to be taken into account in pricing the residue. 
Differences between wheat straw and fescue hay in composition of minerals, vit- 
amins and other elements add complexity to the problem. Computational difficulty 
is further increased by substituting the wheat straw into rations containing many 
ingredients (roughage, grains, additives, minerals, etc.) Such computational 
complexity is the basic reason why computer programming techniques are used in 
estimating values for nonpriced ingredients in animal rations. One such tech- 
nique, called parametric programming, has been in research and commercial appli- 
cation for about a decade. It was used in this study. 


Spot market prices during January 1978 for major feed ingredients were used ir 
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the analysis (Table 5). These prices were not considered typical of any local 
conditions but, rather, estimates of national averages for the 1977-78 winter 
feeding period. Any additional feeding of residues to cattle likely would occur 
in wintering operations for maintaining cows or steers, although some could be 
included in steer growing rations. Effect of lower or higher prices for the 
feedstuffs upon values of the residues are readily apparent--the residue values 
will correlate directly or positively with changing feed price levels, espe- 
cially with prices of other roughages replaced. 

Table 6 contains ranges of programmed feed values for the crop residues 
included in this study. To obtain these ranges in values, each of the residues 
was substituted into four rations: steer maintenance rations (1) with 2/ and 
(2) without availability of pasture; and steer grower rations (3) with and 
(4) without pasture. Two pounds of gain per steer per day were programmed for 
the grower rations. 

Generally, lower values for the residues were estimated for steer grower 
rations and for rations with availability of pasture. Most of the residues are 
high in fiber and low in net energy, and their greatest usefulness appears to be 
in steers or non-lactating cows being fed for little or no gain. The higher 
valued residues, such as oat straw, may fit well into some feeding system for 
steer grower or finishing rations. Due to many production systems, feed avail- 
9/The use of pasture in maintenance rations is not considered a practical alter- 
native--any significant amount of pasture likely will result in growth. The pro- 
grammed solutions limited pasture and other feeds to maintenance requirements. 


The purpose of these programs was only to estimate residue values--not to identify 
practical alternative in cattle feeding. 
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Table 5.--Market Prices of Commercial Feedstuffs 





Cost/cwt Location Date (1978) Source 
Alfalfa Ha 3.4 
Corn Tace : fae "= ie ; 
Beet Pulp 5.25 KC 1/23 1 
Molasses, Cane 5.17 US 1/15 3 
Corn 3.91 US 1/13 4 
Milo Beco KC Wes ] 
Soybean Meal 44% 7220 KC 1/23 } 
Soybean Meal 49% 8.00 KG 1/23 1 
Trace Mineral Mix. 55.00 KC 1/23 ] 
Cottonseed Meal 41% 10.40 US 1/15 3 
Urea 42% N 7.00 KC 1/23 ] 
Dehy Alfalfa 17% 3.60 KC Tico ] 
Fat, Animal 16.00 mk Wy Was: 1 
Dical Phos 18.5% a/ 8.50 US 1/20 2 
Deflor Phos 18% a/ 3.61 US 1/20 2 
Sodium Phosphate 22.00 US 1/20 2 
Potassium Chloride 2.00 US 1/20 Z 
Sata. ele US 1/20 2 
Calcium Carbonate 0.95 US 1/20 2 
Gypsum (Ca Sul fate) 1.81 US 1/20 2 
Dyna-Mate (S, K, Mg) 1.88 US 1/20 2 
Magnesium Oxide a/ T7230 | US 1/20 2 
Vitamin Premix . 60.00 US estimated 
Pasture 0.50 estimated 
ee es 
Sources: 


. Feedstuffs, Jan. 23, 1978, pgs. 98-99 


ee eerel 


. Chemical Marketing Reporter, Feb. 20, 1978. 
: Agricultural Prices, Jan. 31, 1978, ESCS/USDA. 


_ Feed Situation, Feb. 1978, ESCS/USDA, pg. ae 

. Page 20, footnote 5 of Feed Situation, May 1977: corn silage price 
derived from an equivalent price of 5 bu. corn and 330 Ibs. hay 
(5 x $1.84) + (330 x $.034) = $20.27/ton. 


a/ These ingredients were overpriced in the feed blending analysis. However, 
Since they are constrained to low levels, there would probably be no significance 
effect on the estimated values of the residues. 
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Table 6.-- Estimated Values of Residues a/ 


Residue 


Barley 

Corn 

Cotton 

Dry Beans 
Flax 

Grain Sorghum 
Grass Seed 
Oats 
Peanuts 
Rice 

Rye 
Soybeans 
Sugar Beets 
Sugar Cane 


Wheat 


a/ Values of residues are consistent with the least-cost 
solutions for rations without residues. 
through the applications of a linear programming model. 


Range in Value 


----$/cwt---- 
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ability, and costs of producing feedstuffs on individual farms, values of re- 
sidues as feeds likely will vary widely. The ranges in values on Table 6 apply 
only to the particular feed prices reported in Table 5. In situations of famr 
produced feeds, the residues would have lower values if they replaced roughages 
or other feeds costing less to produce than the prices quoted in Table 5. It may 
be uneconomical to bear the cost of harvesting residues on many farms where abun- 
dant supplies of low-cost roughages can be produced. However, with roughages and 
other feed costs approaching the prices used in this study, the feeding of add- 
itional residues to beef cattle does appear to be economically feasible, especially 
if the residues are in excess of amounts needed to reduce soil erosion. The eco- 
nomic feasibility of feeding the residues would increase with increase in prices, 
or reduction in supplies, of the forages. 

For comparative : purposes, the three principal residues, corn stover, wheat 
straw and soybean aftermath, were substituted into rations with grain levél limited 
to 39 and zero percent. The value of residues in these added analyses were not 
considered in determining the ranges presented in Table 6. The principal result 
Was an increase in feed cost to achieve either maintenance or two pounds per day 
gain on steers. Evidently, grain is the cheapest source of energy when feed price 
relations are as reported in Table 5. A similar effect, an increase in feed costs 
to achieve maintenance or growth objectives, would occur with an increase in 
price of grain relative to the prices for forages. A broader analytical approach 
in determining effects of limiting grain feeding to beef cattle is reported in the 


next section. 
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Aggregate Impacts of Increased Crop Residue and 
Reduced Grain Use in Cattle Rations 

The results of the micro type of analyses reported above were supplemented 
by use of a simulation model of the livestock-feed economy to identify the aggre- 
gate impacts of reducing grain in cattle rations.10/ Two reasons usually given 
for reducing the level of grain feeding are to (1) reduce the fat in consumer 
diets, and (2)increase the supply of grain available for either domestic use or 
export. Much of the incentive to feed grain to cattle arises from the increase 
in price associated with increasing slaughter grades of the animals above that 
attainable from forages. Reduction or elimination of that incentive through 
changes in the beef grading system is a policy option. All beef grading or better 
by present standards could be graded as good. This would eliminate the price in- 
centive to feed grain for achieving higher grade levels and thereby reduce the time 


cattle are full grain feeding and the amount of grain fed. That policy was intro- 


duced in the analysis by eliminating in the model the average price differential 
between good and choice fed steers. Also, in order to minimize the potential 
adverse impacts on grain prices, it was assumed the initial reduction in grain 
used in cattle feeding would be added to present exports under P.L. 480. 

The basic analysis was for the decade of 1976-1985; to determine the effects 
of differing stages of the cattle cycle on the basic results, an analysis also 
was conducted for the period of 1971-1980. Because the cattle cycle did not 
appreciably affect the direction and general magnitude of the impacts, only the 
1976-1985 results are presented in this report. Also, for purposes of this 


study, only the direction of the impacts (not the magnitudes) was induced. The 


10/ The particular model used was developed by the Forecast Support Program Area 
of ESCS. 
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magnitude of the impacts depended upon elasticities and cross elasticities of 
demand for the products, as well as other variables, which were incorporated in 
the model. Although the model's elasticities were statistically estimated from 
recent data, there is some discrepancy with other studies.11/ 

In most cases, the first year and end-of-period impacts of reducing grain 
feeding were of the same sign (Table 7). Major exceptions were as follows: (1) 
average prices of all steers initially declined, but later increased due to reduc- 
ed market quantities of beef; (2) total production of corn, initally unaffected, 
later increased due to stimulus of rising prices of meat on feed grain prices; 

(3) soybean meal exports, initially increasing due to reduced levels of domestic 
grain feeding, later declined due to increased substitution of that ingredient 

for grain in domestic livestock rations; and, (4) production of pork, initially 
down because of a first year increase in price of corn, later increased in response 
to rising meat prices. te can be noted that poultry production especially is 
sensitive to rising feed grain prices. For most items of interest, what started 
(end of first year) as small impacts increased in absolute magnitude over the 
decade. 

One may draw two major conclusions from the results: (1) deliberate poli- 
cies to cut-back on grain feeding to cattle can have significant impacts upon 
production and prices of all meats and feed ingredients; and, (2) these impacts 
could be less severe if accompanied by (a) reduction in consumer demand for meat, 
especially choice or prime beef, and (b) technological progress in meat and feed 
grain production exceeding the trends incorporate in the model. 

1l/ For example, an estimated elasticity of consumer demand for beef in the model 
of -1.5 differs substantially from a statistical estimate of -0.64 for that 


elasticity reported by P.S. George and G.A. King, Consumer Demand for Food Como- 
dities in the United States, Giannini Foundation Monograph No. 26, March 1971. 
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Table 7. --Impacts of Reduced Grain Feeding of Cattle on Various Commodities 


Exot lst lela) ope FUOh aly 


Year & Year & 

BEE Direction of Change 
Production Fed (lbs.) - - 
Production Non-Fed (lbs.) + 


Total Production (lbs.) - 
Number Slaughtered Fed - 
Number Slaughtered Non-Fed + 
Average Animal Weight Fed = 
Average Animal Weight Non-Fed ~ 

+ 


Average Price All Steer Omaha 
Retail Price Index 

Per Capita Consumption - 
Number of Brood Cows 


r+te+ti ti 


: 
co) 
! 


CORN 


Total Production none 
Amount of Corn Fed = 
Amount Exported +. 
Average Farm Price + 
Planted Acreage os 


t++e 0+ 


SOYBEANS 


Total Production ie ~ 
U.S. Consumption of Meal ~ - 
Amount of Meal Exported + - 
Average Meal Price = =f 
Bean Market Price (#! 111.) - + 


POULTRY 
Wholesale Price Broilers + 


Average Retail Price Chicken + 
Production of Young Chicks - - 


+ + 


PORK 


Number of Hogs Slaughtered - = 
Pork Production - te 
Retail Price Index + ~ 


a/ The forecasting cycle began with conditions like those in 1976 and ended 
with a stable equilibrium in 1985. (+) indicates an increase and (-) a de- 
crease over the normally forecast value without any adjustments to grade 
price differentials or grain exports. 
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The latter conclusion is not intended to be a recommendation for a speed- 
up in research in order to accelerate technological progress. Such an accelera- 
tion without the policies to reduce the use of feed grains, including exporting 
or more grain, could, itself, have impacts unfavorable to the livestock and feed 
industries. 

This exploratory study addressed several issues. Low rates of increase in 
forage production could contribute to deficits in beef supplies. Crop residues 
May provide additional forage, but are economical mainly where crops and cattle 
are raised together on the same farms. Also, time of availability of crop re- 
sidues is an important factor. Most small grain residues become available. 
during the pasture season. Corn stover, soybean aftermath, and other residues 
become available in the fall and are best used for over-wintering in a maintenance 
diet. The residues are not high enough in energy to substitute for grain in 
grower rations. These results support an overall conclusion that additional 
use of crop residues is an inferior method of expanding forage supplies while re- 


ducing levels of grain feeding to beef cattle. 
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